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PROBLEM TO BE SOLVED: To provide a 
honeycomb filter for exhaust gas cleaning 
which has a high porosity and has strength 
and durability high enough to resist failure 
even when a thermal stress, a bending stress, 
or vibrations are exerted on its bonding layer. 
SOLUTION: The honeycomb filter has a 
structure in which a plurality of polygonal 
porous ceramic members through each of 
which many through-holes are longitudinally 
juxtaposed and separated with partitions are 
bound, and the partitions which separate the 
through-holes function as a particle collection 
filter, wherein the percentage of the Young's 
modulus of the porous ceramic members to 
the Young's modulus of the bonding layer (the 
Young's modulus of the bonding layer/the 
Young's modulus of the porous ceramic 
members) is above 20%, and the porosity of 
the porous ceramic members is 20 to 80%. 
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(54) HONEYCOMB FILTER FOR EXHAUST GAS CLEANING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
filter for exhaust gas cleaning which has a high porosity 
and has strength and durability high enough to resist 
failure even when a thermal stress, a bending stress, or 
vibrations are exerted on its bonding layer. 
SOLUTION: The honeycomb filter has a structure in 
which a plurality of polygonal porous ceramic members 
through each of which many through-holes are 
longitudinally juxtaposed and separated with partitions 
are bound, and the partitions which separate the 
through-holes function as a particle collection filter, 
wherein the percentage of the Young's modulus of the 
porous ceramic members to the Youngs modulus of the 
bonding layer (the Young's modulus of the bonding 
layer/the Young's modulus of the porous ceramic 
members) is above 20%, and the porosity of the porous 
ceramic members is 20 to 80%. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the honeycomb filter for exhaust gas purification constituted so that a septum which two or 
more porosity ceramic members of square pillar shape which many breakthroughs separated a 
septum and was installed in a longitudinal direction side by side band together via a joining layer, 
and separates said breakthrough might function as a particulate collection filter, 
percentage (Young's modulus of the Young's modulus / porosity ceramic member of a joining 
layer) of a ratio of Youngs modulus of said joining layer to Young's modulus of said porosity 
ceramic member exceeds 20% — and 

A honeycomb filter for exhaust gas purification, wherein porosity of said porosity ceramic 
member is 20 to 80%. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the honeycomb filter for exhaust gas purification used as a filter from 
which the particulate in the exhaust gas discharged from internal-combustion engines, such as a 
diesel power plant, etc. are removed. 
[0002] 

[Description of the Prior Art] 

It poses a problem these days that the particulate contained in the exhaust gas discharged from 
internal-combustion engines, such as vehicles, such as a bus and a track, and construction 
machinery, does damage to environment or a human body. 

Porosity ceramics are passed for this exhaust gas, the particulate in exhaust gas is caught, and 

the ceramics filter which can purify exhaust gas is proposed variously. 

[0003] 

Such a ceramics filter usually like the honeycomb filter 10 shown in drawing 1 , Two or more 
porosity ceramic members 20 which consist of silicon carbide etc. band together via the joining 
layer 14, and constitute the ceramic block 15, and the sealant layer 13 is formed in the 
circumference of this ceramic block 15. As this porosity ceramic member 20 was shown in 
drawing 2 , many breakthroughs 21 are installed in a longitudinal direction side by side, and the 
septum 23 which separates breakthrough 21 comrades functions as a filter. 
[0004] 

Namely, the breakthrough 21 formed in the porosity ceramic member 20, As shown in drawing 2 
(b), the exhaust gas with which either of the ends of the entrance side of exhaust gas or an 
outlet side flowed into ********** and the breakthrough 21 of 1 with the filler 22 flows out of 
other breakthroughs 21, after passing the septum 23 which certainly separates the breakthrough 
21. 

When the honeycomb filter 10 is installed in the flueway of an internal-combustion engine, the 
sealant layer 13 is formed in order to prevent exhaust gas from beginning to leak from the 
peripheral part of the ceramic block 15. 
[0005] 

The honeycomb filter 10 of such composition is installed in the flueway of an internal- 
combustion engine, when the particulate in the exhaust gas discharged from the internal- 
combustion engine passes this honeycomb filter 1 0, it is caught by the septum 23, and exhaust 
gas is purified. 

Such a honeycomb filter 10 is extremely excellent in heat resistance, and since regeneration etc. 
are easy, it is used for various large sized vehicles, diesel-power-plant loading vehicles, etc. 
[0006] 

As such a honeycomb filter, to the patent documents 1, for example Two or more honeycomb 
segments, It consists of a joining layer which joins between these honeycomb segments, and the 
Young's modulus of the above-mentioned joining layer construction material is 20% or less of the 
Young's modulus of the above-mentioned honeycomb segment construction material, or the 
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honeycomb structured body whose material strength of the above-mentioned joining layer is 
smaller than the above-mentioned honeycomb segment material strength is indicated. 
[0007] 

According to the above-mentioned gazette, Young's modulus is lower than the material of a 
honeycomb segment into the material of a joining layer (.). Or since generating of the heat stress 
at the time of use is small and a crack does not occur by using the adhesives whose material 
strength is smaller than the material strength of a honeycomb segment, It has endurance, and is 
hard to produce a temperature gradient with a center section and a peripheral part, and a 
honeycomb structured body with small pressure loss of a fluid, and small time required for the 
temperature up at the time of regeneration and energy can be provided. 
[0008] 

[Patent documents 1] 

JP,2001-190916,A 

[0009] 

[Problem(s) to be Solved by the Invention] 

By the way, when using a honeycomb filter which was mentioned above as catalyst support, in 
order to support a catalyst so much, it is necessary to make the porosity of a porosity ceramic 
member high. However, according to this invention persons' research, when the porosity of the 
above-mentioned porosity ceramic member was made high, the Young's modulus fell, and it 
became clear vibration and that it will be easily destroyed if it bends (tension) and stress is 
added to a porosity ceramic member. 
[0010] 

However, the Young's modulus of the joining layer construction material which joins these of the 
honeycomb structured body given in the above-mentioned gazette was lower than the Young's 
modulus of honeycomb segment (porosity ceramic member) construction material. That is, the 
Young's modulus of the joining layer was lower than the Young's modulus of the honeycomb 
segment. 

Therefore, when the Young's modulus falls with a raise in the porosity of a honeycomb segment, 
the Young's modulus of the joining layer which joins the honeycomb segment concerned 
becomes that which fell further rather than the Young's modulus of the honeycomb segment 
above-formed into quantity porosity. In order to reduce the Young's modulus of a joining layer, 
high porosity-ization of a joining layer is the most effective means. However, when a joining layer 
is made to form into high porosity, intensity falls, and since the heat stress produced in a joining 
layer will break easily, it is inferior to intensity and endurance. Therefore, the porosity of the 
honeycomb structured body was not able to be made not much high. 
[0011] 

The purpose of this invention is as follows. 

It was made in order to solve these problems, and have high porosity. 

It is not destroyed even if heat stress, bending stress, or vibration is added to a joining layer, and 
provide the honeycomb filter for exhaust gas purification which is excellent in intensity and 
endurance. 



[0012] 

[Means for Solving the Problem] 

A honeycomb filter for exhaust gas purification of this invention, It is the honeycomb filter for 
exhaust gas purification constituted so that a septum which two or more porosity ceramic 
members of square pillar shape which many breakthroughs separated a septum and was installed 
in a longitudinal direction side by side band together via a joining layer, and separates the above- 
mentioned breakthrough might function as a particulate collection filter, 

percentage (Young's modulus of the Young's modulus / porosity ceramic member of a joining 
layer) of a ratio of Young's modulus of the above-mentioned joining layer to Young's modulus of 
the above-mentioned porosity ceramic member exceeds 20% — and 

It is characterized by porosity of the above-mentioned porosity ceramic member being 20 to 
80%. 
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Hereafter, a honeycomb filter for exhaust gas purification of this invention is explained. 
[0013] 

[Embodiment of the Invention] 

This invention is the honeycomb filter for exhaust gas purification constituted so that the 
septum which two or more porosity ceramic members of the square pillar shape which many 
breakthroughs separated the septum and was installed in the longitudinal direction side by side 
band together via a joining layer, and separates the above-mentioned breakthrough might 
function as a particulate collection filter, 

the percentage (Young's modulus of the Young's modulus / porosity ceramic member of a joining 

layer) of the ratio of the Young's modulus of the above-mentioned joining layer to the Young's 

modulus of the above-mentioned porosity ceramic member exceeds 20% — and 

The porosity of the above-mentioned porosity ceramic member is a honeycomb filter for exhaust 

gas purification being 20 to 80%. 

[0014] 

As shape of the honeycomb filter for exhaust gas purification of this invention (only henceforth 
the honeycomb filter of this invention), For example, the thing of the approximately said 
appearance can be mentioned as the honeycomb filter 10 shown in drawing 1 . two or more 
porosity ceramic members band together via a joining layer, and constitute a ceramic block, and 
the sealant layer is formed in the circumference of this ceramic block. Many breakthroughs are 
installed in a longitudinal direction side by side, and, as for this porosity ceramic member, the 
septum which separates breakthroughs functions as a filter. 
[0015] 

That is, the exhaust gas with which, as for the breakthrough formed in the above-mentioned 
porosity ceramic member, either of the ends of the entrance side of exhaust gas or an outlet 
side flowed into ********** an< j the breakthrough of 1 with the filler flows out of other 
breakthroughs, after passing the septum which certainly separates the above-mentioned 
breakthrough. 

When the honeycomb filter of this invention is installed in the flueway of an internal-combustion 
engine, the above-mentioned sealant layer is provided in order to prevent exhaust gas from 
beginning to leak from the peripheral part of the above-mentioned ceramic block. 
However, the thing limited cylindrical as shown in drawing 1 does not have the shape of the 
honeycomb filter of this invention, for example, it can mention the thing of arbitrary shape, such 
as an elliptic cylindrical shape and a prismatic form. 
[0016] 

Via the joining layer, two or more porosity ceramic members band together, and the honeycomb 
filter of this invention is constituted, The minimum of the percentage (Young's modulus of the 
Young's modulus / porosity ceramic member of a joining layer) of the ratio of the Young's 
modulus of the above-mentioned joining layer to the Young's modulus of the above-mentioned 
porosity ceramic member exceeds 20%. Since the Young's modulus of the above-mentioned 
joining layer [ as opposed to / that the percentage of the ratio of the Young's modulus of the 
above-mentioned joining layer to the Young's modulus of the above-mentioned porosity ceramic 
member is 20% or less / the Young's modulus of the above-mentioned porosity ceramic 
member ] is small, When there is not sufficient intensity for a ceramic member, if a honeycomb 
filter should be excelled in intensity and endurance and the bending (tension) stress by heat is 
added to the above-mentioned joining layer, it will be destroyed easily. 
[0017] 

As for the maximum of the percentage of the ratio of the Young's modulus of the above- 
mentioned joining layer to the Young's modulus of the above-mentioned porosity ceramic 
member, it is desirable that it is 440%. Since it is necessary to make the porosity of a porosity 
ceramic member very high in order for the Young's modulus of a porosity ceramic member to 
become low too much and to consider it as the porosity ceramic member of such low Young's 
modulus if it exceeds 440%, it becomes impossible to secure practical intensity. Supposing it 
does not make Young s modulus of a porosity ceramic member low, it is necessary to make 
Young's modulus of a joining layer very high but, and if Young s modulus of a joining layer is made 
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very high, the function as a joining layer will be lost. 

The minimum of the percentage of the ratio of the Young's modulus of the above-mentioned 
joining layer to the Young's modulus of the above-mentioned porosity ceramic member is 100%, 
and it is more desirable for a maximum to be 300%. 

The Young's modulus of the above-mentioned porosity ceramic member and a joining layer can 
be measured by conventionally publicly known methods of having used the three-point bending 
test ( JIS R 0601 ) and the ultrasonic wave, such as a method. 
[0018] 

It is not limited especially as a material of the above-mentioned porosity ceramic member. For 
example, nitride ceramics, such as alumimium nitride, silicon nitride, boron nitride, and titanium 
nitride, Oxide ceramics, such as carbide ceramics, such as silicon carbide, zirconium carbide, 
titanium carbide, tantalum carbide, and tungsten carbide, alumina, zirconia, Caux Jura Ito, and 
mullite, etc. can be mentioned. 
[0019] 

The porosity of the above-mentioned porosity ceramic member is 20 to 80%. When a honeycomb 
filter causes blinding immediately as porosity is less than 20%, and porosity exceeds 80% on the 
other hand, collection efficiency, such as a particulate, falls and it is inferior to intensity and 
endurance. 

The above-mentioned porosity can be measured by conventionally publicly known methods, such 
as measurement by the method of mercury penetration, the Archimedes method, and a scanning 
electron microscope (SEM), for example. 
[0020] 

Thus, as for the porosity ceramic member which constitutes the honeycomb filter of this 
invention, 20% and the maximum of the minimum of the porosity are 80%, and, as for the 
honeycomb filter of this invention, it has high porosity. 

Since the Young's modulus will fall if the porosity of a porosity ceramic member is made high as 
mentioned above, if vibration and bending (tension) stress are added, it will be destroyed easily. 
However, in the honeycomb filter of this invention, it has the relation which the Young's modulus 
of the joining layer which joins two or more porosity ceramic members, and the Young's modulus 
of the porosity ceramic member mentioned above, and the above-mentioned joining layer has big 
Young's modulus (namely, big intensity). Therefore, in the honeycomb filter of this invention, the 
above-mentioned joining layer can secure the intensity of a honeycomb filter, the porosity of a 
porosity ceramic member can be made high, and the honeycomb filter can be made into high 
porosity. 

It is desirable for the minimum of the porosity of the above-mentioned porosity ceramic member 

to be 40%, and for a maximum to be 80%. 

[0021] 

As for the average pore diameter of the above-mentioned porosity ceramic member, it is 
desirable that it is 5-100 micrometers. When an average pore diameter is less than 5 
micrometers, a particulate may cause blinding easily. On the other hand, if an average pore 
diameter exceeds 1 00 micrometers, a particulate may be unable to pass through a stoma, this 
particulate cannot be caught, and it may be unable to function as a filter. 
[0022] 

Although not limited especially as particle diameter of the ceramics used when manufacturing 
such a porosity ceramic member, What combined powder 100 weight section which has the mean 
particle diameter which what has few contraction is desirable, for example, is about 0.3-50 
micrometers, and five to powder 65 weight section which has the mean particle diameter of 
about 0.1-1.0 micrometer at the next baking process is desirable. It is because a porosity 
ceramic member can be manufactured by mixing the ceramic powder end of the above- 
mentioned particle diameter by the above-mentioned combination. 
[0023] 

What is not limited especially as a material which constitutes the above-mentioned joining layer, 
for example, consists of an inorganic binder, an organic binder, an inorganic fiber, and an 
inorganic particle can be mentioned. 
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[0024] 

as the above-mentioned inorganic binder — silica — sol, alumina sol, etc. can be mentioned. 
These may be used independently and may use two or more sorts together, the inside of the 
above-mentioned inorganic binder — silica — sol is desirable. 
[0025] 

As the above-mentioned organic binder, polyvinyl alcohol, methyl cellulose, ethyl cellulose, 
carboxymethyl cellulose, etc. can be mentioned, for example. These may be used independently 
and may use two or more sorts together. In the above-mentioned organic binder, carboxymethyl 
cellulose is desirable. 
[0026] 

As the above-mentioned inorganic fiber, ceramic fiber, such as silica alumina, mullite, alumina, 
and silica, etc. can be mentioned, for example. These may be used independently and may use 
two or more sorts together. In the above-mentioned inorganic fiber, a silica alumina fiber is 
desirable. 
[0027] 

As the above-mentioned inorganic particle, carbide, a nitride, etc. can be mentioned and, 
specifically, inorganic powder or a whisker etc. which consists of silicon carbide, silicon nitride, 
boron nitride, etc. can be mentioned, for example. These may be used independently and may 
use two or more sorts together. In the above-mentioned inorganic particle, the silicon carbide 
which is excellent in thermal conductivity is desirable. 
[0028] 

In the above-mentioned joining layer, the balloon which is a minute hollow sphere which uses 
oxide stock ceramics as an ingredient may contain. Such a balloon can reduce the calorific 
capacity of a joining layer while being able to aim at improvement in the Young's modulus of a 
joining layer. 

It is not limited especially as the above-mentioned balloon, for example, an alumina balloon, a 
glass micro balloon, a milt balloon, fly ash balloons (FA balloon), a mullite balloon, etc. can be 
mentioned. In these, fly ash balloons are desirable. 
[0029] 

The rate of noise reduction of the honeycomb filter of this invention will be not less than 5%. 
In this specification, the sound pressure level of the exhaust sound emitted, for example when 
not installing a honeycomb filter in the flueway of internal-combustion engines, such as an 
engine, is made the above-mentioned rate of noise reduction with L 1 (dB), If the sound pressure 

level of the exhaust sound emitted when a honeycomb filter is installed in the flueway of 
internal-combustion engines, such as an engine, is made into L 2 (dB), the thing of L (%) given 

with the following expression (1) will be said. 
[0030] 

L(%)=(L r L 2 )/L lX 100 ... (1) 
[0031] 

It is thought that it is based on the next reason that the rate of noise reduction of the 
honeycomb filter of this invention defined in this way will be not less than 5%. 
The Young's modulus falls and it becomes that it is easy to be destroyed as are mentioned 
above, and the porosity of a porosity ceramic member becomes high, but [ therefore ] a sound 
(namely, vibration of air) is seldom reflected, but it is thought that it becomes easy to absorb. 
Although drawing 4 is a graph which shows the relation of the Young's modulus ratio and the rate 
of noise reduction in the honeycomb filter of this invention, The rate of noise reduction becomes 
large as were shown in drawing 4, and the rate of noise reduction will be not less than 5% and the 
above-mentioned Young's modulus ratio will become large, if the percentage (Young's modulus 
ratio) of the ratio of the Young's modulus of the joining layer to the Young's modulus of a 
porosity ceramic member exceeds 20%. Therefore, if the honeycomb filter of this invention has 
the outstanding sound deadening effect and the honeycomb filter of this invention is installed in 
the flueway of internal-combustion engines, such as an engine, it can make exhaust sound able 
to absorb suitably and can attain low noise-ization. 
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[0032] 

In the stoma of the honeycomb filter of this invention, the catalyst which consists of the 
precious metals, such as platinum, palladium, and rhodium, may be supported. By such a catalyst 
being supported, the honeycomb filter of this invention, The particulate in exhaust gas is caught, 
and while functioning as a filter which can regenerate according to a catalyst, it can function as 
a catalytic converter for purifying CO, HC, NOx, etc. which are contained in exhaust gas. 
[0033] 

The honeycomb filter of this invention in which the catalyst which consists of the above- 
mentioned precious metals was supported functions conventionally as the same gas cleanup 
device as publicly known DPF with a catalyst (diesel particulate filter). Therefore, detailed 
explanation in case the honeycomb filter of this invention functions also as a catalytic converter 
is omitted here. 

The porosity of the honeycomb filter of this invention can support the above-mentioned catalyst 
so much, without reducing the performance as a filter, since it can be made high compared with 
the porosity of the conventional honeycomb filter as mentioned above. 
[0034] 

The percentage (Young's modulus of the Youngs modulus / porosity ceramic member of a 
joining layer) of the ratio of the Young's modulus of a joining layer to the Young's modulus of the 
porosity ceramic member which constitutes the honeycomb filter of this invention exceeds 20%, 
and the porosity of the above-mentioned porosity ceramic member is 20 to 80% as mentioned 
above. That is, although the porosity of a porosity ceramic member becomes high and the 
Young's modulus is low, the Young's modulus of the joining layer which joins these is that in 
which intensity was highly excellent. Therefore, the above-mentioned joining layer can secure 
the intensity of the honeycomb filter of this invention, the honeycomb filter of this invention 
does not have vibration or that bend (tension) and stress breaks easily, and it becomes the thing 
excellent in intensity and endurance. 
[0035] 

Since the porosity of a porosity ceramic member is high and the elasticity (Young's modulus) of 
the honeycomb filter of this invention is small, it has the outstanding sound deadening effect (the 
rate of noise reduction is not less than 5%). Therefore, if the honeycomb filter of this invention is 
installed in the flueway of internal-combustion engines, such as an engine, the exhaust sound 
made from an internal-combustion engine can be made to be able to absorb suitably, and low 
noise-ization can be attained. 
[0036] 

Next, it explains, referring to drawing 1 and drawing 2 f or an example of the manufacturing 

method of the honeycomb filter of this invention mentioned above. 

[0037] 

In the manufacturing method of the honeycomb filter of this invention, the ceramic layered 
product used as the ceramic block 15 is produced first. 

A ceramic layered product is the square pillar structure where two or more porosity ceramic 
members 20 of the square pillar shape which many breakthroughs 21 separated the septum 23 
and was installed in the longitudinal direction side by side banded together via the joining layer 
14. 

[0038] 

In order to manufacture the porosity ceramic member 20, a binder and carrier fluid liquid are 
added first in the end of ceramic powder which was mentioned above, and a mixed composition 
is prepared. 
[0039] 

It is not limited especially as the above-mentioned binder, for example, methyl cellulose, 
carboxymethyl cellulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy 
resin, etc. can be mentioned. 

As for the loadings of the above-mentioned binder, about 1-10 weight sections are usually 

desirable to 100 weight sections in the end of ceramic powder. 

[0040] 
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It is not limited especially as the above-mentioned carrier fluid liquid, for example, alcohol, such 

as organic solvent; methanol, such as benzene, water, etc. can be mentioned. 

The above-mentioned carrier fluid liquid is blended in proper quantity so that the viscosity of a 

mixed composition may become in a fixed range. 

[0041] 

In the end of these ceramic powder, after being mixed by attritor etc., a binder and carrier fluid 
liquid are fully kneaded by a kneader etc., and produce the pillar-shaped generation form of a 
porosity ceramic member and the shape of approximately isomorphism shown in drawing 2 by an 
extrusion-molding method etc. 
[0042] 

To the above-mentioned mixed composition, an ostomy agent may be added if needed. It is 
because the porosity ceramic member of high porosity can be obtained. 

It is not limited especially as the above-mentioned ostomy agent, for example, spherical acrylic 

particles, the balloon mentioned above, etc. can be mentioned. 

[0043] 

After drying the above-mentioned generation form using a microwave drying machine etc., 
obturation processing which fills up a predetermined breakthrough with obturation material is 
performed, and a drying process is again performed with a microwave drying machine etc. It is 
not limited especially as the above-mentioned obturation material, for example, the same thing 
as the above-mentioned mixed composition can be mentioned. 
[0044] 

Next, while degreasing the generation form which passed through the above-mentioned 
obturation processing by heating at about 300-650 ** under an oxygen containing atmosphere 
and vaporizing a binder etc., it is made to decompose and disappear and only the end of 
abbreviated ceramic powder is made to remain. 
[0045] 

And after performing the above-mentioned degreasing treatment, calcinate by heating at about 
1800-2200 ** under the inert gas atmosphere of nitrogen, argon, etc., the end of ceramic powder 
is made to sinter, and the porosity ceramic member 20 is manufactured. 
[0046] 

Next, as shown in drawing 3, in order to produce this ceramic layered product, First, so that it 
can accumulate, after the porosity ceramic member 20 has inclined aslant, After laying the 
porosity ceramic member 20 in the state where it inclined, on the stand 30 constituted in the 
shape of section V type, The adhesive paste used as the joining layer 14 is applied to the two 
sides 20a and 20b in which it turned to the upper part, by uniform thickness, an adhesives layer 
is formed in them, the process of laminating other porosity ceramic members 20 one by one on 
this adhesives layer is repeated, and the prismatic ceramic layered product of a predetermined 
size is produced. 
[0047] 

And heat this ceramic layered product on 50-100 ** and the conditions of about 1 hour, and the 
above-mentioned adhesives layer is dried, It is made to solidify, and is considered as the joining 
layer 14, and the ceramic block 15 is produced by cutting so that it may become shape as the 
peripheral part showed to drawing 1 using after that, for example, a diamond cutter etc. 
[0048] 

The adhesive paste containing an inorganic binder, an organic binder, an inorganic fiber, and an 
inorganic particle which it was not limited especially as a material which constitutes the joining 
layer 14, for example, were mentioned above can be used. 

Although a little moisture, solvents, etc. may be included in the above-mentioned adhesive paste, 
such moisture, a solvent, etc. usually almost disperse with heating after applying adhesive paste 
etc. 
[0049] 

It is solid content, as for the minimum of the content of the above-mentioned inorganic binder, 1 
% of the weight is desirable, and its 5 % of the weight is still more desirable. On the other hand, it 
is solid content, as for the maximum of the content of the above-mentioned inorganic binder, 80 
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% of the weight is desirable, is more desirable, and is still more desirable. [ of 50 % of the weight ] 
[ of 70 % of the weight ] In less than 1 % of the weight, the fall of adhesive strength may be 
caused, and on the other hand, when the content of the above-mentioned inorganic binder 
exceeds 80 % of the weight, it may cause decline in thermal conductivity. 
[0050] 

The minimum of the content of the above-mentioned organic binder is solid content, and its 0.1 
% of the weight is desirable. On the other hand, the maximum of the content of the above- 
mentioned organic binder is solid content, and is desirable. [ of 5.0 % of the weight ] It may 
become difficult for the content of the above-mentioned organic binder to control the migration 
of the joining layer 14 in less than 0.1 % of the weight, when it exceeded 5.0 % of the weight and 
-the joining layer 14 is exposed to an elevated temperature on the other hand, an organic binder 
may be burned down and adhesive strength may fall. 
[0051] 

The minimum of the content of the above-mentioned inorganic fiber is solid content, and its 10 % 
of the weight is desirable. On the other hand, the maximum of the content of the above- 
mentioned inorganic fiber is solid content, and is desirable. [ of 70 % of the weight ] In less than 
j10 % of the weight, punching load falls, and on the other hand, if the content of the above- 
mentioned inorganic fiber exceeds 70 % of the weight, it will cause a thermally conductive fall. 
£0052] 

The minimum of the content of the above-mentioned inorganic particle is solid content, and its 3 
% of the weight is desirable. On the other hand, the maximum of the content of the above- 
mentioned inorganic particle is solid content, and is desirable. [ of 80 % of the weight ] When the 
pontent of the above-mentioned inorganic particle may cause decline in thermal conductivity, 
jand, on the other hand, exceeded 80 % of the weight in less than 3 % of the weight and the joining 
layer 14 is exposed to an elevated temperature, the fall of adhesive strength may be caused. 
[0053] 

As for the minimum of the shot content of the above-mentioned inorganic fiber, 1 % of the 
weight is desirable, and 10 % of the weight of a maximum is desirable. As for the fiber length's 
minimum, 1 micrometer is desirable, and 100 micrometers of a maximum are desirable. 
[0054] 

When a manufacture top is difficult for making shot content into less than 1 % of the weight and 
shot content exceeds 10 % of the weight, the wall surface of the porosity ceramic member 20 
may be damaged. It is difficult for fiber length to form the honeycomb filter 10 which has 
elasticity in less than 1 micrometer, and while distribution of an inorganic particle will worsen 
since it becomes easy to take a gestalt like fluff if it exceeds 100 micrometers, thickness of the 
[joining layer 14 cannot be made thin. 
[0055] 

As for the minimum of the particle diameter of the above-mentioned inorganic powder, 0.01 
micrometer is desirable, and its 0.1 micrometer is more desirable. On the other hand, as for the 
(maximum of the particle diameter of the above-mentioned inorganic particle, 100 micrometers is 
desirable, it is more desirable, and is still more desirable. [ of 10 micrometers ] [ of 15 
micrometers ] In the particle diameter of an inorganic particle, in less than 0.01 micrometer, cost 
may become high, and on the other hand, when the particle diameter of an inorganic particle 
exceeds 100 micrometers, adhesive strength and a thermally conductive fall may be caused. 
|[0056] 

jln order to make it easy to make adhesive paste flexible, to give mobility into this adhesive 
(paste, and to apply, Besides the above-mentioned inorganic fiber, an inorganic binder, an organic 
binder, and an inorganic particle, Solvents, such as about 35 to 65% of the weight of moisture of 
gross weight, other acetone, alcohol, etc. may be contained about, and the viscosity of this 
adhesive paste has desirable 15-25 Pa-s (10,000-20,000 cps (cP)). 
[0057] 

]n the above-mentioned adhesive paste, balloons (minute hollow sphere), such as an alumina 
balloon, a glass micro balloon, a milt balloon, fly ash balloons (FA balloon), and a mullite balloon, 
may be contained, for example. 
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While being able to aim at improvement in the Youngs modulus of a joining layer, it is because 

the calorific capacity of a joining layer can be reduced. 

[0058] 

Next, the sealant formation process which forms the layer of the sealant layer 13 in the 
circumference of the ceramic block 15 which was carried out in this way and produced is 
performed. 
[0059] 

The ceramic block 15 is first supported pivotally with that longitudinal direction, and it is made to 
rotate in this sealant formation process. 

Although the revolving speed in particular of the ceramic block 15 is not limited, it is desirable 

that it is 2 - 10min~ 1 . 
[0060] 

Then, a sealant paste is made to adhere to the peripheral part of the revolving ceramic block 15. 
It is not limited especially as the above-mentioned sealant paste, but the same thing as the 
adhesive paste mentioned above can be mentioned. 
[0061] 

Next, by drying the sealant paste layer which was carried out in this way and formed at the 
temperature of about 120 **, Moisture is evaporated and it is considered as the sealant layer 13, 
and as shown in drawing 1 , manufacture of the honeycomb filter 10 of this invention in which the 
sealant layer 1 3 was formed in the peripheral part of the ceramic block 1 5 is completed. 
[0062] 
[Example] 

Although an example is hung up over below and this invention is explained to it in more detail, 
this invention is not limited only to these examples. 
[0063] 
Example 1 

(1) as opposed to mixture 100 weight section obtained by carrying out the wet blending of 60 % 
of the weight of alpha type silicon carbide powder with a mean particle diameter of 5 
micrometers, and 40 % of the weight of the beta type silicon carbide powder with a mean particle 
diameter of 0.5 micrometer — an organic binder (methyl cellulose) — five weight sections and 
water — ten weight sections — in addition, it kneaded and kneaded material was obtained. Next, 
extrusion molding was performed and the generation form was produced, after adding a small 
amount of plasticizers and lubricant to the above-mentioned kneaded material and kneading 
further. 

Next, after drying the above-mentioned generation form using a microwave drying machine and 
filling up a predetermined breakthrough with the paste of the same presentation as the above- 
mentioned generation form, The size as shown in drawing 2 by degreasing at 400 ** and 
calcinating under the argon atmosphere of ordinary pressure in 2200 ** and 3 hours after making 
it dry using a dryer again by 33mmx33mmx300mm. The number of breakthroughs manufactured 
the porosity ceramic member which consists of 31 -piece [/cm ] 2 and a silicon carbide sintered 
compact whose thickness of a septum is 0.3 mm. 
[0064] 

(2) 1 9.6 % of the weight of 0.2 mm of fiber length's alumina fibers, 67.8 % of the weight of silicon 
carbide particles with a mean particle diameter of 0.6 micrometer, silica — the above-mentioned 
porosity ceramic member using the heat-resistant adhesive paste containing 10.1 % of the weight 
of sol, and 2.5 % of the weight of carboxymethyl cellulose, The diameter as shown in drawing 1 
produced the ceramic block of cylindrical shape at 165 mm by banding a large number by the 
method explained using drawing 3 , then cutting using a diamond cutter. 

[0065] 

Next, ceramic fiber which consists of alumina silicate as an inorganic fiber (shot content: 3%) 
Fiber length : As 0.1-100-mm 23.3 % of the weight and an inorganic particle, 30.2 % of the weight 
of silicon carbide powder with a mean particle diameter of 0.3 micrometer, as an inorganic binder 
— silica — 0.5 % of the weight of carboxymethyl cellulose and 39 % of the weight of water were 
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mixed and kneaded as 7 % of the weight of sol (content of Si0 2 in sol: 30 % of the weight), and an 

organic binder, and the sealant paste was prepared. 
[0066] 

Next, the 1 .0-mm-thick sealant paste layer was formed in the peripheral part of the above- 
mentioned ceramic block using the above-mentioned sealant paste. And this sealant paste layer 
was dried at 1 20 **, and the honeycomb filter of cylindrical shape as shown in drawing 1 w as 
manufactured. 
[0067] 
Example 2 

(1) The porosity ceramic member was manufactured like (1) of an example. 

(2) 1 3.7 % of the weight of 0.035 mm of fiber length's ceramic fiber, 30.9 % of the weight of silicon 
carbide particles with a mean particle diameter of 0.6 micrometer, 39.1 % of the weight of alumina 
balloons (mean particle diameter of 150 micrometers), silica — the above-mentioned porosity 
ceramic member using the heat-resistant adhesive paste containing 1 4.8 % of the weight of sol, 
and 1.5 % of the weight of carboxymethyl cellulose, The diameter as shown in drawing 1 produced 
the ceramic block of cylindrical shape at 165 mm by banding a large number by the method 
explained using drawing 3 , then cutting using a diamond cutter. 

[0068] 
Example 3 

(1) As opposed to mixture 100 weight section obtained by carrying out the wet blending of 70 % 
of the weight of alpha type silicon carbide powder with a mean particle diameter of 10 
micrometers, and 30 % of the weight of the beta type silicon carbide powder with a mean particle 
diameter of 0.5 micrometer, an organic binder (methyl cellulose) — 13 weight sections and water 
— the globular form acrylic particles (mean particle diameter of 1 0 micrometers) as 20 weight 
sections and an ostomy agent — five weight sections — in addition, it kneaded and kneaded 
material was obtained. Next, extrusion molding was performed and the generation form was 
produced, after adding a small amount of plasticizers and lubricant to the above-mentioned 
kneaded material and kneading further. 

Next, after drying the above-mentioned generation form using a microwave drying machine and 
filling up a predetermined breakthrough with the paste of the same presentation as the above- 
mentioned generation form, The size as shown in drawing 2 by degreasing at 400 ** and 
calcinating under the argon atmosphere of ordinary pressure in 2200 ** and 6 hours after making 
it dry using a dryer again by 33mmx33mmx300mm. The number of breakthroughs manufactured 

the porosity ceramic member which consists of 31 -piece [/cm ] 2 and a silicon carbide sintered 

compact whose thickness of a septum is 0.3 mm. 

[0069] 

(2) 54.2 % of the weight of 0.035 mm of fiber length's ceramic fiber, 35.2 % of the weight of silicon 
carbide particles with a mean particle diameter of 0.6 micrometer, and silica — the above- 
mentioned porosity ceramic member using the heat-resistant adhesive paste containing 8.1 % of 
the weight of sol, and 2.5 % of the weight of carboxymethyl cellulose, The diameter as shown in 
drawing 1 produced the ceramic block of cylindrical shape at 165 mm by banding a large number 
by the method explained using drawing 3, then cutting using a diamond cutter. 

[0070] 

Then, the 1. 0-mm-thick sealant paste layer was formed in the peripheral part of the above- 
mentioned ceramic block like Example 1. And this sealant paste layer was dried at 120 **, and 
the honeycomb filter of cylindrical shape as shown in drawing 1 was manufactured. 
[0071] 
Example 4 

(1) The porosity ceramic member was manufactured like (1) of Example 3. 

(2) The above-mentioned porosity ceramic member was joined like (2) of Example 1, the ceramic 
block was produced, the sealant layer was formed in the peripheral part of this ceramic block, 
and the honeycomb filter of cylindrical shape was manufactured. 

[0072] 
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Example 5 

(1) The porosity ceramic member was manufactured like (1) of Example 3. 

(2) The above-mentioned porosity ceramic member was joined like (2) of Example 2, the ceramic 
block was produced, the sealant layer was formed in the peripheral part of this ceramic block, 
and the honeycomb filter of cylindrical shape was manufactured. 

[0073] 
Example 6 

(1) As opposed to mixture 100 weight section obtained by carrying out the wet blending of 80 % 
of the weight of alpha type silicon carbide powder with a mean particle diameter of 30 
micrometers, and 20 % of the weight of the beta type silicon carbide powder with a mean particle 
diameter of 0.5 micrometer, an organic binder (methyl cellulose) — 30 weight sections and water 
— the globular form acrylic particles (mean particle diameter of 30 micrometers) as 35 weight 
sections and an ostomy agent — 30 weight sections — in addition, it kneaded and kneaded 
material was obtained. Next, extrusion molding was performed and the generation form was 
produced, after adding a small amount of plasticizers and lubricant to the above-mentioned 
kneaded material and kneading further. 

Next, after drying the above-mentioned generation form using a microwave drying machine and 
filling up a predetermined breakthrough with the paste of the same presentation as the above- 
mentioned generation form, The size as shown in drawing 2 by degreasing at 400 ** and 
calcinating under the argon atmosphere of ordinary pressure in 2200 ** and 3 hours after making 
it dry using a dryer again by 33mmx33mmx300mm. The number of breakthroughs manufactured 

the porosity ceramic member which consists of 31 -piece [/cm ] 2 and a silicon carbide sintered 

compact whose thickness of a septum is 0.3 mm. 

[0074] 

(2) The above-mentioned porosity ceramic member was joined like (2) of Example 3, the ceramic 
block was produced, the sealant layer was formed in the peripheral part of this ceramic block, 
and the honeycomb filter of cylindrical shape was manufactured. 

[0075] 
Example 7 

(1) The porosity ceramic member was manufactured like (1) of Example 6. 

(2) The above-mentioned porosity ceramic member was joined like (2) of Example 1, the ceramic 
block was produced, the sealant layer was formed in the peripheral part of this ceramic block, 
and the honeycomb filter of cylindrical shape was manufactured. 

[0076] 
Example 8 

(1) The porosity ceramic member was first manufactured like (1) of Example 6. 

(2) Next, the above-mentioned porosity ceramic member was joined like (2) of Example 2, the 
ceramic block was produced, the sealant layer was formed in the peripheral part of this ceramic 
block, and the honeycomb filter of cylindrical shape was manufactured. 

[0077] 

Comparative example 1 

(1) The porosity ceramic member was manufactured like (1) of Example 1. 

(2) The above-mentioned porosity ceramic member was joined like (2) of Example 3, the ceramic 
block was produced, the sealant layer was formed in the peripheral part of this ceramic block, 
and the honeycomb filter of cylindrical shape was manufactured. 

[0078] 

Comparative example 2 

As opposed to mixture 100 weight section obtained by carrying out the wet blending of 70 % of 
the weight of alpha type silicon carbide powder with a mean particle diameter of 10 micrometers, 
and 30 % of the weight of the beta type silicon carbide powder with a mean particle diameter of 
0.5 micrometer, an organic binder (methyl cellulose) — 40 weight sections and water — the 
globular form acrylic particles (mean particle diameter of 10 micrometers) as 36 weight sections 
and an ostomy agent — 50 weight sections — in addition, kneaded, and kneaded material was 
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obtained and also the honeycomb filter was manufactured like Example 1. 
[0079] 

Comparative example 3 

as opposed to 30 % of the weight of beta type silicon-carbide-powder 100 weight sections with a 
mean particle diameter of 0.5 micrometer — an organic binder (methyl cellulose) — 3.6 weight 
sections and water — 1 8 weight sections — in addition, kneaded, and kneaded material was 
obtained and also the honeycomb filter was manufactured like Example 1. 
[0080] 

Comparative example 4 

(1) The porosity ceramic member was manufactured like (1) of Example 6. 

(2) 22.8 % of the weight of 0.035 mm of fiber length's ceramic fiber, 14.7 % of the weight of silicon 
carbide particles with a mean particle diameter of 0.6 micrometer, and silica — 3.4 % of the 
weight of sol and 1.1 % of the weight of carboxymethyl cellulose, The spherical acrylic particles 
(mean particle diameter of 30 micrometers) as an ostomy agent using the included heat- 
resistant adhesive paste the above-mentioned porosity ceramic member, By banding a large 
number by the method explained using drawing 3 , then cutting using a diamond cutter, the 
diameter as shown in drawing 1 made it cylindrical shape at 165 mm, degreased the glue line at 
700 ** after that, and produced the ceramic block. 

[0081] 

Next, a porosity ceramic member and the Youngs modulus of a joining layer, the porosity of a 
porosity ceramic member, and the rate of noise reduction were measured by the following 
methods about the honeycomb filter concerning Examples 1-8 and the comparative examples 1- 
4. 

Each result is shown in the following table 1. 
[0082] 

(1) Measurement of the Young's modulus of a porosity ceramic member and a joining layer 
The Young's modulus of the porosity ceramic member which constitutes the honeycomb filter 
manufactured by Examples 1-8 and the comparative examples 1-4, and a joining layer, It 
measured using the bending resonance method Young's modulus measuring device, and the 
percentage (Young's modulus of the Young's modulus / porosity ceramic member of a joining 
layer) of the ratio of the Young's modulus of a joining layer to the Young's modulus of a porosity 
ceramic member was calculated. 

The measuring method of concrete Young's modulus is as follows. 

From the porosity ceramic member of the honeycomb filter manufactured by each example and a 
comparative example to namely, 1 00 mm in length. The adhesive paste which cut down the 
specimen (20 mm in width and 2 mm in thickness), and was used by each example and a 
comparative example was dried, it was considered as the adhesives dried body, and the specimen 
(100 mm in length, 20 mm in width, and 2 mm in thickness) was cut down from the adhesives 
dried body concerned. And about 0.244T was made into the fulcrum from the both ends of these 
specimens, the specimen was hung in the electric furnace using the alumina fiber, and resonance 
point measurement was started after holding temperature for 10 minutes from the time of 
reaching measurement temperature. First, search of the primary resonance point of bending 
scanned the frequency of the simple oscillator manually, performed primary measurement of 
frequency from change of the Lissajous figure on an oscilloscope tubular surface, it ranked 
second, controlled the output frequency of the function generator by the computer, performed 
secondary measurement, and asked for resonance frequency. From the resonance frequency of 
the primary bending mode obtained by the above, Young's modulus was measured using the 
following expression (2). 
[0083] 

E=0.9465x {(m-f 2 ) /w} x(T/t) 3 x {1 +6.59x(t/T) *} ... (2) 

However, thickness (m) of the width (m) trspecimen of the length (m) w.specimen of an 
EiYoung's-moduIus (Pa) fxesonance—frequency (Hz) T:specimen, m: It is the mass (kg) of a 
specimen. 
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[0084] 

(2) Measurement of the porosity of a porosity ceramic member 

The porosity of the porosity ceramic member was measured with the method of mercury 

penetration. 

[0085] 

(3) Measurement of the rate of noise reduction of a honeycomb filter 

Sound pressure level L 1 (dB) of the exhaust sound when not installing the honeycomb filter 

manufactured by Examples 1-8 and the comparative examples 1-4 in an engine flueway, Sound 
pressure level L 2 (dB) of the exhaust sound after installing the honeycomb filter manufactured 

by Examples 1-8 and the comparative examples 1-3 in an engine flueway was measured, and the 
rate L (%) of noise reduction was measured with the following expression (1) using these sound 
pressure level L 1 and L 2 - 

When installing the above-mentioned honeycomb filter in an engine flueway, it became a 
periphery of the above-mentioned honeycomb filter from the alumina fiber (alumina 80wt% and 

silica 20wt%), and bulk density twisted 0.35 g/cm 3 and thickness twisted a 8.5-mm holding seal 

body. 

[0086] 

L=(L 1 -L 2 )/L 1 x100 ... (1) 

[0087] 
[Table 1] 
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[0088] 

Each percentage of the ratio of the Young's modulus of a joining layer to the Youngs modulus of 
the porosity ceramic member of the honeycomb filter manufactured in Examples 1-8 exceeded 
20%, porosity is 20 to 80%, the rate of noise reduction is not less than 5%, and the suitable sound 
deadening effect was acquired as shown in Table 1. 
[0089] 

On the other hand, although the porosity was 20% the honeycomb filter manufactured by the 
comparative example 1, since the percentage of the ratio of the Young's modulus of a joining 
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layer to the Young's modulus of a porosity ceramic member cut low with 16.7%, the rate of noise 
reduction was as low as 2%, and a sound deadening effect was hardly acquired. 
The porosity was dramatically as high as 85%, and, and it was difficult to manufacture. [ the 
honeycomb filter manufactured by the comparative example 2 ] [ what was destroyed during 
manufacture ] Since the intensity is too low even if not destroyed, it installed in the flueway of 
internal-combustion engines, such as an engine, and it will have been destroyed if exhaust gas is 
actually circulated to the inside. 

The porosity was as low as 1 5%, since the honeycomb filter manufactured by the comparative 
example 3 also cut low the percentage of the ratio of the Youngs modulus of a joining layer to 
the Young's modulus of a porosity ceramic member with 15%, its rate of noise reduction was as 
low as 1 %, and a sound deadening effect was hardly acquired. Since the honeycomb filter 
manufactured by the comparative example 4 had the very low intensity of adhesives, and it was 
difficult to manufacture. [ the honeycomb filter ] [ what was destroyed during manufacture ] 
Since the intensity is too low even if not destroyed, it installed in the flueway of internal- 
combustion engines, such as an engine, and it will have been destroyed if exhaust gas is actually 
circulated to the inside. 
[0090] 

After having installed the honeycomb filter manufactured in Examples 1-8 in the engine flueway, 
making the engine into the highest number of rotations by the unloaded condition and operating 
for 100 hours, took out each honeycomb filter, and observed the state, but. Cracks are not 
observed but fully function as a filter. 

On the other hand, install the honeycomb filter manufactured by the comparative examples 1-4 

in an engine flueway in a similar manner, and an engine by an unloaded condition. If it takes out 

and the state is observed after using the highest number of rotations and operating for 1 00 

hours, in the honeycomb filter manufactured by the comparative example 1. The crack has 

occurred in the joining layer, it originated in the crack of this joining layer, the crack has 

occurred also in the porosity ceramic member, and it cannot fully function as a filter. 

In the honeycomb filter manufactured by the comparative example 3, blinding was caused 

immediately, the pressure loss became high, and regeneration was frequently required. 

The pressure of exhaust gas breaks immediately and the honeycomb filter manufactured by the 

comparative example 2 and the comparative example 4 cannot function as a filter with it. 

[0091] 

In the stoma formed in the inside, the honeycomb filter manufactured in Examples 1-8 could 
make the catalyst which consists of platinum have been able to support so much, and was able 
to be enough operated also as a catalytic converter. Especially the honeycomb filter 
manufactured in Examples 3-8 was able to make a lot of catalysts support especially. 
[0092] 

[Effect of the Invention] 

The honeycomb filter for exhaust gas purification of this invention becomes the thing excellent in 
intensity and endurance, without being destroyed even if heat stress, bending stress, or vibration 
is added to a joining layer while having high porosity since it is as above-mentioned. 
[Brief Description of the Drawings] 

[Drawing 1] (a) is a perspective view showing typically an example of the honeycomb filter for 
exhaust gas purification of this invention. 

[Drawing 2] (a) is a perspective view showing typically the porosity ceramic member used for the 
honeycomb filter of this invention shown in drawing 1 t and (b) is the A-A line drawing of 
longitudinal section. 

[Drawing 3] It is a side view showing typically signs that the honeycomb filter of this invention is 
manufactured. 

[Drawing 4] It is the graph which showed the relation between the percentage of the ratio of the 
Young's modulus of the joining layer to the Young's modulus of a porosity ceramic member, and 
the rate of noise reduction. 
[Description of Notations] 

10 The honeycomb filter for exhaust gas purification 
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13 Sealant layer 

14 Joining layer 

15 Ceramic block 

20 Porosity ceramic member 

21 Breakthrough 

22 Filler 

23 Septum 



[Translation done.] 
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?SA:J/*7<J^n7, m % I* , HtffFXlttl C. 2«W.±®AZ*AC7'^ 

*tf±i2AZ;&/**7*7h#ft®*>7 , *<l>20XJR.T-?fcZ»» 71*. ± §S & 6 S S> 
tfJWSIfllt»f±lEAz*A-d7 , ^>' h »5ft3* R «fc V t /J\ 7 U A Z % L # # P S 7 ft 7 U 
I . 

[ 0 0 0 7 ] 

±8B&ffiCJ:*ll*. « <& fi ® tt * C . AlJ/*t!7><> S(9tf^J;nf ( 

7 1*. «^^StffAZ^A-t27^>hQW^^)i<J; , >l;J\7U)«^fJ'JffflUlC>;Cd;o 50 
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[fEEflr»J*UJ;"?>: 

ISbfei j5A:n7<iHtMfaitVU7fflUZ»ft, (It * t # 9 IC 

<rui#*7. u # i> > *5§Bi^ 10 
070*11, * » * ft ir ( 31 a «; ) sa#*&Ki27^v7Sttc;to:bz*ssc«*7- 

tl T U * J Z 
[0010] 

b»U»^, ±lE^«CSE«©AZ*^«aftB:. A:JAC7^> h ( £ Jl K t! 7 

<i> -? ^ . BP"*, A:JA«7^>KPf Kd*©-\r>9 , *©75#'Bu 
t 9 "? $) o fe . 

SUM JAC7>> ht«ftt?»ftS<5f >7*tt. ±!eiSE5L*^UfeAZ*^-t2^ 20 
&BAttC*Ufl)1i«I. ^ © fe <b . A:*^tftft®35fl<*t* , ;B< tic V*? 

^ * » o *. . 
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. if •& S c ®f& 7) . ftir**xtt*»*iDfe^>-?ttt«rftit;>£**<. & £ £ <^ W 2. 

[0012] 30 

!5 7-ti^^tt^tt<z)#JLK-t27$y 9»#;tif«ftitftU7«sniis*3-ti. ±ismajL 
tWTznieara***^ < ;^ ^ U7«*gt ^?ct«7ftfe»ayx»^ffiAi 

± IE £ JL H -d 7 $ y 7a5«ci)ft}L*t3:2 0 ~ 8 OXT-ftJCHWlUJ t <0 7 9t 1 . 
Vk T « *f6flH<P»ayx»<bfflAZ*A7 <*>C-3U7iil!n. 

[0013] 40 

[ fg UB <Z> IS Jfc <P P « ] 

7ff»»f«d«t^UT*»flatt3Rr4l, ±8EH«*LtKlTlKIStfffl : 3-«iJlffl7 < * 
V U T^S^g tU? ICfcl* ?Hfe»»JZ^itfflA:JA7 < ll/J 7 Ji ■) 7 , 
±iE£?lE-t27$:y?fiPtt<9-P>? , *IC*J*2> HBJI^icpf >7*9A$y§*$ ( 
«^l9f>7$/^}lgC7§y7 8P«?)f>7$) t* 2 0 % t IS £ > # o , 
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v7t*5El, C0-t27§y^7 , Dy5ci)JiHlC7->IU»S»P53c'rtLTUl. * jfe . C 
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[0015] 
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[0016] 

A-D U7 4 h *} Ht , Sftlt^UTf }LHt!7$y 7 fiP # & & ft JR ? tl 7 
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±IE#?LS-G7$y7a5tf«4)r>7 i *c?ifrz, ±fm^S(o ^ yrmcoitm^^ 
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! /Ji^::7, :- ! /i70, /.^ol^Sfftlc^y^lt^ifK^??!. 40 
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M) CtlMt*. ft*&»(9;&ftC£';ll3>E-fZC*»f??=Z. 

[ 0 0 2 0 ] 

u <<> <fc •? c > * * 0 a z a 7 * ji> * t * z £ & K -E 7 $ y 2 tt *J i* , <?> H 51 ¥ 

© T IR f* 2 0 X . ±RRl*8 0%?;fr , ,l, *ftW<D A Z * I* 7 « 11 9 & I) SL&mt * t ~Z 50 
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* . *%m<o a z ij < )i ? <om% m b % PA ± )< X ~& . 
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C 0 0 3 0 ] 

L (X) = (L, - L t ) /L, XI 00 ■ ■ • (1) 10 
[ 0 0 3 1 ] 

C<?>J;?CJ£*rftZ*S6E<0AZ;&Z*7 <*HJII*#5X*ll!87iJB;, J-J*. T IC 

U , QU&T tl*> t < # J # . ^ S> <!» , S ( BP f . ?l<i)Ift) t & u S M it r . * R u 
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«A:H7<**B:, »HJZt?»Af < + 

fiK^?n7/i^H7i«tnv 

Z*NOxf t*1bt?fe<i)9ltt«D>A-n 
[ 0 0 3 3 ] 

PF (7< - -tr/l, ■ At / + 1 L' - h • 7 -f ;U 

to?*?. «£o7« *fgBflc?)Az 

* « , _h ^ U l ; . **ffl<?)AZ*^7-f^ 
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. ±£tt* t # * CftH 1 1 z y ■» °r*g-? h J 
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± 8 U « V . * % m 0 A Z 3 U 7 4 h *? t toft t J 2 JL K H 7 ^ v V BP « <Z> -f 7 7 * C 

f tt20%tlt, 7>-3> ±!e^5LM-t27^y7fiPW0aJL$l*2O~8O%-? 

fcZ. BPt, f}LH«7^y!7ia£!)S}L*#S< i t<i)f>7$W1S<5^7l)^, C 
n^tSftt3«fti0f >7$#a<^I»*Hfetc)V5o7l)? . ^OfciD, ±IE 
S^i#$r1«<i)A-i/.7 < ;^<9^Stai*tZC^»7f, *fgfE<DAz;DZ*7 < 

;u * i* , m ft * ffl ir c 31 a «j ) j© 7j ic * $ ^ ic «k * r ft 3 z * * < . s J5. e> ft £ «t 

IC*ft*Lt><9*£2. 
[ 0 0 3 5 ] 
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y ? «H*t fPBtZ. 
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«0#jLH«7§y?siszo*, 4tM t *i*L% a*ft?»> z 10 

[ 0 0 3 8 1 

*JLKC7^y 7»fl2 OtKHtZCtt. * . IS U J: 7 5 C 7 $ y 5 t*i: A >f 
[ 0 0 3 9] 

±ie a 4 y v - v u t i* 3f c fR ? *i r > fli *. rar » jicjid-x. ^^ac + ; y>:^^ 
c ;u □ - x . t FDtj/iHiiJin-z, a? u x f i/ > 7 u □ - , 7 x j - hm m . 

±lE;W>5' , -QSE6*t*. » *t » C7^v7»*1 0 0S«fiPlC**UT. 1-1 0 ^ S 
fSI^Mtlll. 20 
[ 0 0 4 0 ] 

±!EtfJR*JR>£UTtt»ClRlt?:fir. ffl Jt K , *t>tf>*<D**»*:X*/-;U*<?> 

7 □ - . akStinrzcv*-??*. 

± ie t> i& « i* , adiaa»©ttR*-36«Hn>£5sij;"yic. & a k ^ *i z . 

[ 0 0 4 1 ] 

ttvraHfstt^ttttQ^jfcPtttttSitz. 

[ 0 0 4 2 ] 

±8E»afifl?*CI*, ft5CBD7ftJLS"Jt»11l7t J:l). iftl[JL*©£JlHt2 30 

7§v ?fi3;ttt#Zc'i;#-?? : Z#i;-?3f>z. 

±8E**L»J*U7ttWCIR*?-iir. #J *. f# > 3Stt79U;Utt : 5-f»±»L*.AA,->*t 
[ 0 0 4 3 ] 

±iE£s)?F*tt t , y ^ 9 □ & u 7SS? tt*.* > wf3e©majLci3Dtft5t 

* t 3 itf □ «St Sfc b . US, T 4 0 □ &$Z*£^¥-7>ffiHf SGilt 21 r . ±8EWD»V 0 7 
ttHcRJETil**, m%\£> ±lE«dHsK»'J£ra«<5t0t*itZC>J»f?9 ! 3. 
[ 0 0 4 4 ] 

IC > ±ISl3n5«iS-&^*.i5KPftt,al*^*PHMT, 3 0 0 ~6 5 otilc3ni 
t?U^7ffiH, A << > -J-' - *t»»^-ttI^^tC, 7>J£, 33 * * tt . B&C^SSy? 40 
m* (0 * »B T tt 2 . 
[ 0 0 4 5 ] 

1U7, ±!Efflilig?ftSt]Ei6bfe^, £ * , 7 )l 1 y ^ Q ^ % 7. & ® 9L T , 1 8 0 0 ~ 
2 20 OtffiScaiitZC , t27^y9»*t*a?-tt7**LJH27^v9 

[ 0 0 4 6 ] 

>XIC> E3CfafeJ;7C, C<5C7S v 9*lfttrPlltZCIt. * T , # Jl 8 -G =7 3= 

y9fi(5tf20^*H(y)ic«^u^«is-?a^±ir2cv^-??2 £ fe?ic, urnv^wttc* 

5K?lt;fe.-&3 0<i>±IC, #JLM-t27§y^fi|3«2 0t«Mb^.tt1!S-?tt!SU7=.^, ± « t 
l°lt)7=.2o0il l Jia2OoL> 20iC, SftH4V5J«ifi l J' ( ?-Iht«-&S?7'l 50 
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[ 0 0 4 7 ] 

»J ft t tt « . nutTKfti 1 4 v b , s> & . #J * i# . ?4 J r^yFiov>?-m*im 

7 1 5 t lit J . 
[ 0 0 4 8 ] 

* ft . «ftfti4t*s£t3»iW>!ir-zB;*ticiR*?tir. ai a. i* . ±&u;fe<fc?£3!iig 

A 4 y r - , i«ltfiaii«ii^tst'8l9J^-zht«it?: 10 

* ?x * * » »j * 1* , a # , ««»j^-*htafiofc*©;iott*c<fcv»v«tti-3. 

[ 0 0 4 9 ] 

* * . ±8EJR«A'f>5 r -tPS**Q)TlRl*, HP*-?, 1 i 1 % # S S L < . 5il% 
? IC H * I, 1 1 . - 75 . ±lB*«IA'f>y-0a**<5±IRH:. H * ? . 8 011% 
M * U < . 70M1%#J; , ;M*U<. 5 0Ii%^7 ^ CMS I II. IIEM/U > 

? Ii%*I-?tt> S«^S9ftTtS<CV^J) l J, - 55 , 80il% 

t H *, 7 , 8R£$^<i>teTt*8< 

[ 0 0 5 0 ] 20 
±lE#*A'f>r-©a#«©TlRl*, If*?, 0. 1 ■ ft X 2 * U I ) . - 55 . ± IE 
*«A>f>y-©a*ft<5±IRia. If?*?, 5. Oli%ffMtLl). ±8E*«A>f> 

[ 0 0 5 1 ] 

±lB*ttlllt<P3*9 ©TRI* . H»*?. 1 Oli%*M* III. - 75 . ±SE3R««[*t 
Q>3*ft<2>±IRl*, lit?, 7 0il%#M£Ul>. ± IE 3* ft *M Oil 

< . 30 
[ 0 0 5 21 

±te**ia*©a*«®TBltt. lit"?, 811%#SHll. -55. ± IE * « It 3- S> 
S*ft©±Rl*. H»»?, 8 OiiX*2*Ul). ± IE MS13-<9S*ift#3il%* 
M ? I* , »eft*<?>fiT-&«<C*fr*>«;. - 75 > 8 0 ilXt A *. J Y . 4# 

a»c?*?-*ifejfftc, ttftHKoftTtia^vifrifcz. 

[ 0 0 5 3 ] 

* & , ± le » «« it ® 2/ 3 v k a * ft © t br b . ii*%#M£u<.±i!Ri*, i oil 

SUM. 

[ 0 0 5 4 ] 40 
S/ayhS^fttlSftX^Si^tZ^tt&l^EH-**) 1 ;. 5 y 3 yKS#l#1 Oil 

% t <fi s * > »JLii!5 5v9»szo«JHt«")it7U*?:*af*z. * & . tK 
St5»l um*i?tt, »ttt*tUUA7^^ 1 ot»flet?c^»tto <. 1 

nUC. & ft ft 1 4<5)9^t»<?f su. 
[ 0 0 5 5 ] 

± IE 9 ttft <5TIRtt , 0. 0 1 U m DrM* b < . 0. 1 U ID»<t 'J Mi U II . - 

/5,±lEft*ffl3-©ttffi<P±IRl*, I 00Lrti»lSH<, 15um#£MH£U<. 1 
oum»T«ca*Ui. Rin?9ttfltfO. o 1 um*l?tt, :zh#S{8Jc 

-75. Ktttt?-®tt&#i ooamtiiin, s«77^&e^e«ec)€Tt 50 
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